Photoacid generators have been widely developed since 1974 because of their excellent ability as catalysts in the field of photoresist and UVcuring.' Resulting strong acids are used to induce cationic polymerizations of vinyl ethers and epoxides, and thermolyses of penedant carbonate groups.
The photo-transformations of pendant non-polar groups into acid groups such as sulfonic or carboxylic acids have also investigated from t11c view point of polarity alteration. Although studies of photobase generators have started, the kinds of photobase generators are not so many comparec with those of photoacid generators.
In photo-reactions of polymers bearing acyloxyimino (A01) groups, the AO[ groups turn intc pendant amino groups as shown in Scheme I (a).3 On the other hand, pendant B-ketosulfone (Q-KS) groups are easily photo-transformed into sulfinic or sulfonic groups on irradiation as shown it Scheme 1(b).5 '6 Recently, we have found that the copolymer films bearing both photoacid generating groups and photobase generating groups afforded gelatinous material on irradiation followed by immersion in a polar solvent.' This material seems linking points made of ion-pairs of resulting acid groups and base groups. They are thus expected to be a good host of hydrophilic compounds such as water-soluble dyes. Dyes can indicate the degree of their incorpotation into films by coloring, and the resulting films can form fine colored patterns when we use patterned light.
Here we report the relation between dyeing properties of 1 films and photochemical processes of successive formations of amino groups and sulfinic (sulfonic) groups, which resulted in the AAPO and PSSt were prepared as described previously.3 i The copolymer was prepared by radical polymerization, and gave 1 in 19 % yield after reprecipitation from tetrahydrofurane (THF) -methanol . Molar ratios of the monomers incorporated into 1 were determined by t H-NM R area ratio. The molecular weight of 1 was determined as Mn = 45,500, Mw/Mn = 2.02 by gel permeation chromatography using polystyrene as standard.
Films of 1 were obtained from diethyleneglycol dimethyl ether (nacalai Tesque's EP grade) solution by spin-coating on borosilicate glass plates at 1000 rpm for 60 s, followed by baking at 85 °C for 20 min in an air-circulating oven. The thickness of films were 0.22 µm and the maximum absorbance at 254 nm was 1.4.
All irtadiations were performed in air using an Ushio UV-102 mercury lamp (100 W) without an wavelength selector. The intensity of light was 2.72 mW/cm2 at 254 nm and 4.15 mW/cm2 at 366 nm measured by an Orc's Light measure UV-M02.
After rradiation the films were put in an watervapor saturated bottle for 10 min at room temperature for hydrolysis. Then the films were dyed for 3 min at room temperature in a dyebath containing 0.11 M of a dye or dyes. Solvents for dyebath consisted of water or the mixture of THF : CH3OH : H2O = 2 : 2 : 3 (v/v). C.I. Acid Blue 40 and C. I. Basic Yellow 2 were obtained by recrystallizing Sumitomo Chemical's Aminyl Blue E-2GL from water, and by salting out Hodogaya's Aizen Auramine OW100 from water with NaCI, respec-tively. After dyeing the films were rinsed with distilled water or THF I CH3OH / H20, and their absorbance were measured by a Shimadzu UV-3100 attached an integrating sphere ISR-3100 with 20 nm of slit width.
Film thickness and surface roughness profiles were obtained from a Tokyo Seimitsu's Surfcom 575A using a picking-up stylus having a 5 µm diameter diamond head with pressure less than 4 mN, and the latter were measured at 0.03 mmis scanning speed for 0.30 mm length with 0.025µm cutoff value. Arithmetic mean deviations of the roughness profile Ra, were calculated by the Surfcom, using the following equation,
f(x)dx, where l is an evaluation length, f(x) is the roughness profile with x axis for the centerline.
Films of 1 became dyeable with C. I. Acid Blue 40 or C. I. Basic Yellow 2 after irradiation when they were dyed with dyebaths composed of THF, methanol and water as shown in Fig. 1 . Though films of AAPO and styrene or MMA copolymers were dyed little with basic dyes as reported previously,8d films of l could be dyed with C. I. Basic Yellow 2. Figure 2 shows the changes of a parameter of surface roughness, arithmetic mean deviation of the roughness profile Ra, of dyed films of I against irradiation time. When irradiated within 10 min, the treated surface was smooth and the thickness of films reduced little. On irradiation for 15 min or more, however, films turned turbid due to the surface roughness and thickness of films reduced gradually.
Films irradiated for 40 min detached from glass-plate during rinsing. Figure 3 shows the changes of absorbance of I films dyed with C. I. Acid Blue 40 or C. I. Basic Yellow 2 at the maximum wavelength of each dye against irradiation time.
In order to restrict the error due to scattering, absorbance of these films were measured using an integrating sphere.
The films became dyeable with the acid dye, and the absorbance of the films decreased over 10 min irradiation.
On contrary, films were not dyed with a basic dye within 5 min irradiation, and dyed well on further irradiation.
We also tried to dye using a dyebath containing both acid and basic dyes. Though these dyes form a salt and deposit when dissolved in water, they dissolves completely in the mixed solvent of THF, methanol and water. Visible-region spectra of films dyed after irradiation are shown in Fig. 4 . Figure 5 shows the changes of absorbance of dyed films at 631 nm and corrected absorbance at 441 nm. The dyeing property was similar to the result obtained with separate dyebaths. The results obtained here are explained as Scheme 2, where amino groups generated from AOI groups appeared in the early stage, and then acid groups generated.
Since aromatic ketones in polymer can sensitize the decomposition of AOI groups in a good quantum yield4, these steps of photoreaction is deduced to be due to energy transfer from B-KS groups having an aromatic ketone to AOI groups, which restrict the photoreaction of B-KS groups themselves until most of AOI groups decomposed. It is thus deduced that the degree of dyeing with an acid dye or a basic dye would correspond to the amount of generated amino groups or acid groups, respectively.
In the above experiments, dyebaths contained organic solvents because the degree of dyeing was poor without them.
However, films irradiated enough to form both base groups and acid groups could be dyed with a dyebath having no organic solvents.
As seen in Fig. 6 , which shows the changes of absorbance of films dyed with Basic Yellow 2 in the dyebath of water, the absorbance of films dyed in water was greater than those in the mixed solvents when irradiated more than 40 min.
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